Albany, NY

WBAN NO. 14735

LATITUDE; 42.75° N

Monthly Radiation (kWh/m?®/day)

Variability of Latitude Fixed-Tilt Radiation

LONGITUDE: 73.80° W i =
ELEVATION: 89 meters ,
MEAN PRESSURE: 1006 millibars
STATION TYPE: Primary
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—— 1961-1990 Average
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m2/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 18 2.6 3.0 4.7 3.3 6.0 6.1 . 4.1 ZR 1.7 1.4 3.8
Min/Max | 1.2/2.1 2.1/33 3.1/4.1 | 39/54 45/64 5.1/6.9 | 54/6.6 4.6/58 3.2/4.6| 2.2/3.6 1.4/20 1.2/1.6 | 3.6/4.1
T afimiecls Average 2.7 3.6 4.4 >0 59 5.8 6.0 3.5 4.8 3.7 24 w3 | 4.3
Min/Max | 1.8/3.4 2.6/49 3.4/5.1 | 40/6.0 45/6.5 49/6.8 | 50/66 44/62 33/55| 2.6/5.1 1.8/29 1.6/2.7 | 3.7/4.7
Tstihide Average 3.0 3.9 45 49 5.1 5.4 8 52 4.8 39 2.6 24 4.3
Min/Max | 2.0/3.9 2.8/55 35/53|3.9/59 42/6.1 45/62 | 47/6.1 42/59 33/56]| 2855 139/53 1.8/3.1 | 3.747
Latitude +15 Average 3.2 4.1 4.4 45 4.6 4.6 438 4.8 4.6 39 2.7 25 4.1
7| Min/Max | 2.1/42 29/58 34/52 | 3.6/55 3.8/54 4.0/54 | 4153 3854 3.1/53| 2755 1934 1933|3544
90 Average 3.1 3.9 35 3.1 2.7 26 2.8 3.0 33 52 24 2.4 3.0
Min/Max | 2.0/4.1 29054  26/42 | 2488 Z3E0 2229/ 231300 2433 2339 2346 16830 18§32 2633
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2.5 3.6 4.8 6.0 6.9 T3 7.7 6.7 54 3.8 22 1.9 4.9
Min/Max | 1.6/3.2 2.7/52 38/57 | 4.6/74 52/85 5889 | 65/87 5.3/180 3.6/63| 2.6/53 1.6/2.7 1.4/24 | 44/54
Latitude -15 Average 332 4.4 5.4 6.4 7.0 T35 743 7.0 6.0 4.5 2.7 2.4 54
‘ Min/Max | 2.1/4.1 32/6.4 43/64 | 47/79 53/87 5889 | 66/88 56/83 3.97.0| 3.1/64 1935 1.83.2 | 4.8/59
Tttt Average 5 4.6 535 6.3 6.8 1A TS 6.9 6.0 4.6 29 2.6 54
Min/Max | 2.2/45 3.3/68 43/6.6 | 46/78 51/84 5586 | G63/85 54/82 39/7.0| 32/68 2.0/3.7 1.9/3.6| 48/5.9
Latitude +15 Average 36 4.7 54 6.0 6.4 6.7 7.0 6.5 55 4.0 3.0 27 5.2
Min/Max | 23/48 34/7.0 4.2/6.6 |44/76 47/79 51/80| 59/79 52/78 3.8/69 | 32/68 2.0/3.8 2.0/38 | 47/57
Solar Radiation for 2-Axis Tracking Flai-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
ARl Average | 3.7 4.7 55 6.4 7. 77 7.9 7.1 6.1 4.7 3.0 2.8 5.6
? Min/Max | 2.4/48 34/7.0 43/66 | 4779 53/88 599.1 | 6790 5684 4.0/7.1| 32/68 2.1/3.8 2.0/38 | 5.0/6.1
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty 8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 19 22 2.4 2.7 3.0 33 3.4 3.0 2.8 23 15 1.4 25
Horiz Axis Min/Max | 1.112.6° 1588 1§33 | 1587 1743 20044 | 2443 23539 1736/ 1540 03821 0923|2228
1-Axis, N-S | Average 1.3 1.9 2.7 35 3.9 4.4 45 3.9 33 22 1.1 0.9 2.8
Horiz Axis Min/Max | 0.8/1.8 1.3/34 18/3.6 | 2.0/48 2.1/56 25/58 | 3.1/56 3.0/52 2042 1.4/3.8 0.6/1.6 04/1.5 ] 2.5/3.2
1-Axis, N-S | Average 20 2T 32 37 39 4.1 4.3 4.1 37 2.9 1.6 1.4 3.2
Tilt=Latitude | Min/Max | 1.2/2.8 1.8/4.6 22/43 | 2.1/51 2.1/55 24/55| 3.0/54 3.1/53 23/48| 1950 09724 0.824 | 28/3.6
o ki Average | 22 Rl 3.2 3.8 4.1 45 4.7 42 38 3.0 1.7 1.6 3.3
: Min/Max | 1.3/3.0 1.8/47 22/43|2.1/52 22/58 26/59 | 32/58 32/55 23/48| 19/51 0925 0.82.6 2.9/3.7
Average Climatic Conditions %
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 6.3 4.7 3 8.0 142 194 221 20.9 16.3 10.1 4.3 =31 8.0
Daily Minimum Temp -11.7 -10.1 4.2 1.7 74 12.6 153 14.3 9.7 37 -0.7 -1.7 2.6
Daily Maximum Temp -1.0 0.7 6.7 14.2 209 26.1 28.9 274 229 16.6 9.3 L6 14.5
Record Minimum Temp | -33.3 -29.4 294 | -122 -33 22 4.4 i -4.4 -8.9 =150° 3000 | =339
Record Maximum Temp | 16.7 19.4 30.0 333 344 b s 37.8 37.2 37.8 £l 27.8 217 37.8
HDD, Base 18.3°C 764 646 529 310 137 19 0 7 78 2 422 663 3830
CDD, Base 18.3°C 0 0 0 0 10 51 118 86 17 0 0 0 282
Relative Humidity (%) Ji] 68 65 61 66 70 71 74 76 72 73 74 70
Wind Speed (m/s) 42 4.4 4.7 4.6 39 36 33 31 33 3.4 4.1 4.2 3.9
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Monthly Radiation (kWh/m?2/day)

Variability of Latitude Fixed-Tilt Radiation

Binghamton, NY

WBAN NO. 04725

LATITUDE: 42.22° N

LONGITUDE: 75.98° W

+ ELEVATION: 499 meters
MEAN PRESSURE: 957 millibars
STATION TYPE: Secondary
1 ..
1961-1990 Average
0 -+ttt
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Soclar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty 11%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average i3 25 3D 4.5 3 5.8 5.8 5.0 39 2.7 1.7 1.4 37
Min/Max | 1.5/20 22/3.1 3.1/40 | 3.8/53 4.4/63 4.8/68 | 5066 44/55 32/44 | 24/35 1.4/20 1.2/1.6 | 3.5/3.8
Eatitide 15 Average &8 33 42 438 53 5.6 3.7 5.3 4.5 39 23 1.9 4.1
Min/Max | 2.1)29 2.8/45 35/50 | 3.9/58 43/65 4.6/6.7 | 49/6.6 4.6/59 3.6/53 | 2.9/45 29 1.5/25 | 3.9/43
Latitiide Average 2.8 35 4.3 4.7 5.0 5:2 53 = | 4.5 33 2.4 2:1 4.1
Min/Max | 2.3/33 3.0/50 3.5/52 | 3.8/5.7 4.0/6.1 42/62 | 46/62 44/57 35/54 | 3.0/53 1.8/3.2 1.5/2.8 | 3.8/4.3
Latitiide +15 Average 2.9 3.6 42 4.4 4.4 4.5 4.0 4.6 43 37 15 22 3.8
e Min/Max | 2.4/3.5 3.0/53 3.4/5.1 | 35/53 3.6/53 3.7/53 | 40/54 4.0/52 33/5.1 3.0/53 1.8/3.3 1.5/3.0 | 3.6/4.1
90 Average 2.8 33 34 2.9 2.6 25 2.6 29 3.1 3.0 22 2.1 2.8
Min/Max | 2.2/34 2749 2.6/42 | 2536 22/30 22028 | 233.0 2.6/33 2437 | 24/44 1530 1429|2630
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +11%
Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 23 35 4.6 5.8 6.7 i3 74 6.5 5 37 2.1 1.7 4.7
Min/Max | 2.0/2.7 2.8/47 3.8/5.7 | 45/7.2 50/8.6 354/89 | 6.1/86 56/7.5 3962 | 3.0/53 1628 1.3/2.2 | 44/5.1
T afide <15 Average 29 3.9 5.1 6.1 6.8 7.3 5 6.8 57 4.3 2.6 2.2 5 |
Min/Max | 2.4/35 3.3)58 42/6.5 | 4.7/76 5.1/88 5.3/89 | 6.1/88 5.8/79 42/69 | 3.4/63 1.8/3.5 1.5/29 | 4.7/5.5
Fntihide Average 3.1 4.1 b 6.0 6.6 7.0 72 6.7 ot 4.4 3.7 2.3 5.1
i Min/Max | 2.5/3.8 3.4/6.2 42/6.6 | 4.6/7.6 4886 51/85| 59/84 56/78 42/69| 35/66 1937 1632|4755
Latitude +15 Average 32 42 a2 37 6.2 6.5 6.7 6.3 5.5 4.4 2.8 2.4 4.9
| Min/Max | 2.6/40 34/63 4.1/6.6 | 44/73 45/81 4780 | 55/79 5374 4.0/6.8 3.5/6.7 1.9/3.8 1.6/3.4 | 4.6/5.3
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +11%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
AR Average 33 4.2 s ) 6.1 6.9 i 7.6 6.8 B 4.5 28 24 23
s Min/Max | 2.6/40 3.5/63 43/6.7 | 4.7/77 5.1/89 5.5/9.1 6.2/89 58/79 42/69 | 36/6.7 1.9/3.8 1.6/3.4 | 49/5.7
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +11%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 1.4 17 2i1 2.5 2.8 2y 32 2.9 2% 22 12 1.0 2.2
Horiz Axis | Min/Max | 0.9/20  L.1/3.4  14/33 | 1.3/3.6  14/44 1546 | 2.1/43 2038 14/34| 1439 0520 03/18 | 1.82.6
1-Axis, N-S | Average 1.0 1.5 2.4 132 3.8 4.1 4.3 38 3.0 2.1 0.9 0.7 2.6
Horiz Axis Min/Max | 0.7/1.4 1.0/3.0 1.6/3.8 | 1.8/4.6 1.9/59 20/59 | 2.8/56 2.7/49 16/40 | 1438 04/1.6 02/1.1 ] 2.1/3.0
1-Axis, N-S | Average L6 2] 28 34 2 39 4.1 39 34 2 1.4 L1 2.8
Tilt=Latitude | Min/Max | 1.0/22  14/4.1 1.9/4.6 | 1.9/49 1.9/58 1.9/56 | 2.7/54 2851 1.94.6| 1849 06/24 03/1.9 | 2.4/33
S A%E Average 1.3 2.1 2.8 35 39 4.3 4.4 4.0 34 2.8 S 12 3.0
Min/Max | 1.1/23 1542 1.9/4.6 | 2.0/50 20/6.1 2.0/61 | 2958 2952 19/46| 1850 0625 03/2.0 | 24/35
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -6.1 -3.2 0.3 6.9 132 179 20.7 19.6 153 S 25 =31 T
Daily Minimum Temp 9.8 -9.3 -4.1 1.8 7.9 12.6 15.4 144 10.3 4.6 -0.2 -6.5 3.1
Daily Maximum Temp 2.3 -1.1 4.7 119 18.6 232 25.9 247 20.3 14.1 7.2 0.4 12.3
Record Minimum Temp | -28.9 -26.1 =211 -12.8 -39 0.6 3.9 2.8 -39 -8.3 -16.1 -27.8 -28.9
Record Maximum Temp | 17.2 18.9 27.8 3l 31.7 34.4 36.7 34.4 35.6 27.8 25.0 18.3 36.7
HDD, Base 18.3°C 756 658 558 343 169 41 9 19 100 279 445 663 4041
CDD, Base 18.3°C 0 0 0 0 11 27 82 87 10 0 0 0 187
Relative Humidity (%) 74 72 69 65 67 72 T2 73 78 74 76 78 i
Wind Speed (m/s) 5.0 49 52 5.1 4.5 4.1 3.7 37 3.9 4.3 4.9 5.0 4.5
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 Buffalo, NY

WBAN NO. 14733

LATITUDE: 42.93° N

LONGITUDE: 78.73° W

Monthly Radiation (KWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

ELEVATION: 215 meters T
MEAN PRESSURE: 991 millibars
STATION TYPE: Secondary
j -+
1961-1980 Average
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
[Tilt () Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 1.6 2.4 34 4.5 53 6.1 6.0 52 30 2.6 1.6 1.3 3
‘ Min/Max | 1.4/1.8 2.0/2.8 3.0/4.0 | 3.6/5.2 4.3/6.5 5.1/6.9 5.4/6.7 4.6/59 34/45 2233 1.3/1.9 1.1/1.5 | 3.4/4.0
Latitads .15 Average 2.2 31 4.1 5.0 3.6 6.0 6.0 5.5 4.6 34 21 1.8 4.1
Min/Max | 1.9/2.7 2.5/4.0 34/5.1 | 3.7/58 4.3/6.7 5.0/6.8 5.3/6.7 4.8/6.4 3.8/54 2.6/4.7 1.6/2.8 1.2/2.3 | 3.7/)4.5
Lafitde Average 2.4 33 4.2 4.8 5.2 5.5 3.5 5.3 4.6 3.6 2.3 1.9 4.1
Min/Max | 2.0/3.1 2.714.4 3.4/53 | 3.6/5.7 4.0/6.3 4.6/6.2 4.9/6.2 47/62 3.7/55 2.7/5.0 1.7/3.1 12026 | 3.6/45
Latibids +15 Average 25 34 4.1 4.5 4.6 4.8 4.8 4.8 43 36 23 2.0 38
‘ 2| Min/Max | 2.1/33  2.7/46 33/52 | 3.3/53 35/56 40/54 | 4354 4257 3553 | 26/51 1732 1228 | 34/43
a0 Average 24 3.0 33 3.0 27 2.6 28 3.0 3.2 3.0 24) 1.9 2.7
Min/Max | 1.9/32 2.3/42 2.5/4.1 | 2.3/3.6 2.2/32 2.3/29 2.5/3.0 2.7]3.6 2.5/38 2.1/4.2 1429 1.0/2.7 | 24/3.1
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
I Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2.0 T 44 59 g 7.9 7.9 6.8 52 3.5 1.9 1.6 4.8
Min/Max | 1.7/2.5 2.5/4.1 3.6/5.7 | 43172 5.1/89 6.1/9.4 6.8/8.9 59/8.1 4.2/64 2.6/5.0 1.5/2.6 1.1/20 | 43/54
tatiiids <15 Average 25 3.6 30 6.3 12 7.9 19 7.2 5.8 4.1 24 1.9 52
3 © | Min/Max | 2.1/3.2 2.9/50 4.0/6.6 | 44/77 5.1/9.1 6.1/94 | 6.8/90 6.1/85 4.5/7.1 2.9/6.0 1.7/3.3 1.2/2.7 | 4.6/5.8
Tatitads Average AT 38 a:l 6.2 7.0 7.6 Ted 7.0 5.8 4.3 By 2.1 a0
Min/Max | 2.2/3.5 3.0/53 4.0/6.7 | 4.3/7.7 49/8.9 5.9/9.1 6.5/8.7 6.0/8.4 4.4/7.2 3.0/6.2 1.8/3.5 1.2/29 1 45/58
Tafitide 15 Average 28 38 5.0 6.0 6.6 1.1 7.2 6.7 5.6 43 25 2.2 5.0
3 < | Min/Max | 2.3/3.7 3.1/54 3.9/6.6 | 42/74 4.6/84 54/85 6.1/82 5.7/8.0 4.3/7.0 | 2.9/6.3 1.8/3.7 1.2/3.1 | 44/5.7
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
9 i Average 2.8 3.8 5.1 6.3 s 8.1 8.1 72 5.8 4.3 2.6 22 53
= < Min/Max | 2.3/3.7 3.1/54 4.0/6.7 | 4578 52/92 63/96| 6992 62/8.6 45/72 | 3.0/63 1.8/3.7 1.2/3.1 | 4.7/6.0
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty 8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dee Year
1-Axis, E-W | Average 1.1 1.5 2l 27 33 33 3.7 3.2 2.6 2:1 1.1 0.9 2.
Horiz Axis Min/Max | 0.6/1.7 1.0/2.8 1.4/3.6 | 1.4/3.7 1.7/4.7 2.4/49 2.8/4.7 24/43 1.6/3.6 1.0/36 0.6/21 0O.1/1.5 | 1829
1-Axis, N-S Average 0.7 L3 23 35 4.3 4.9 4.9 4.2 31 2.0 0.8 0.6 20
Horiz Axis Min/Max | 0.3/1.1 0.9/2.5 1.6/4.0 | 1.8/4.8 2.2/6.2 3.1/6.5 3.7/6.1 3.1/54 2.0/44 1.0/3.5 04/1.5 0.1/09 | 2.2/34
1-Axis, N-S | Average 1.2 1.8 2.8 37 42 4.6 4.7 4.3 35 2.6 1.3 0.9 3.0
Tilt=Latitude | Min/Max | 0.6/1.8 1.2/3.4 1.9/4.8 | 1.9/5.1 2.2/6.1 2.9/6.1 3.6/5.9 3% 12150 1.3/4.0 0.6/2.3 0.2/1.6 | 2.3/3.7
§: Kite Average 1.3 1.8 2.8 38 45 5.0 5.0 4.4 33 2.6 1.3 1.0 3.1
¥ 0 Min/Max | 0.6/2.0 1.3/35 1.9/4.8 | 1.9/5.2 2.3/6.4 3.2/6.7 3.8/6.3 3.3/5.8 2.2/50 1.3/4.6 0.7/24 02/1.7 | 2.4/39
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -4.7 -4.2 1.0 7.3 13,7 18.8 1.9 20.6 16.6 10.6 4.7 -1.6 87
Daily Minimum Temp -8.3 -8.1 -34 23 8.3 13.6 16.6 15.6 11.7 5.9 1.1 -5.1 42
Daily Maximum Temp -1.0 0.2 54 12.3 18.9 24.1 26.8 255 21.6 152 8.4 1.8 132
Record Minimum Temp | -26.7 -28.9 217 | -111 -3.3 o) 6.1 33 0.0 -6.7 -12.8  -233 -28.9
Record Maximum Temp | 222 183 7 B 344 322 356 36.1 37.2 36.7 30.6 26.7 33 cirle
HDD, Base 18.3°C 713 630 537 330 155 33 3 9 12 239 408 618 3748
CDD, Base 18.3°C 0 0 0 0 11 48 108 78 21 0 0 0 265
Relative Humidity (%) 76 76 73 68 67 69 68 0 74 73 76 78 72
Wind Speed (m/s) 6.2 5.6 55 5.3 4.8 4.6 43 4.1 42 4.6 53 5.6 5.0
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Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

 Massena, NY

WBAN NO. 94725

LATITUDE: 44.93° N

LONGITUDE: 74.85° W

_!_
ELEVATION: 63 meters
MEAN PRESSURE: 1008 millibars
STATION TYPE: Secondary
‘] -
1961-1990 Average
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tili (kWh/m?/day), Uncertainty +9%
Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average 73 2.6 ST 4.6 3.5 6.0 6.1 5.1 3.9 2.6 15 13 3.4
Min/Max | 1.3/1.9 2.1/32 3.2/4.0 | 3.8/5.1 4.7/63 52/6.7 | 55/6.7 4.7/56 32/43 | 22/32 1.3/1.8 1.1/1.6 | 3.6/3.9
Latitude -15 Average 2.7 3.8 4.7 .4 5.6 59 6.0 54 4.6 35 22 5.1 43
i Min/Max | 1.9/3.3 2.8/50 3.8/54 | 40/58 4.8/6.4 50/6.6 | 55/6.8 4.9/6.1 3.6/53| 2.7/4.7 1.8/2.9 1.6/3.0 | 4.1/4.6
Latitude Average 3.0 4.2 4.9 5.0 o JE 5.4 5.6 5% 4.7 3.7 24 2.3 43
: Min/Max | 2.1/3.8 3.0/5.6 3.8/5.7 | 3.8/5.7 4.5/6.0 4.6/6.0 | 5.1/6.3 4.7/59 3.6/53 | 2.8/5.1 1.9/3.2  1.8/35 | 4.1/4.6
Tafimde +15 Average 32 4.3 4.8 4.7 4.6 4.7 4.9 4.7 44 37 i) 2 4.1
: Min/Max | 2.2/4.1 3.1/59 3.7/58 | 3.5/53 39/53 40/52| 45/54 42/53 33/51 | 28/52 20/34 19/3.8 | 3.8/44
90 Average 1 4.0 4.1 33 29 2.7 29 31 33 3.1 22 24 3
Min/Max | 2.0/40 2.8/56 3.0/5.1 [ 2.5/40 2532 2430]| 2731 2835 25038 | 2344 17/32 18/3.8|2.8/34
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2.4 3.8 Sid 6.3 7.3 7.9 8.1 6.9 5.4 3.6 2.0 1.8 3:1
Min/Max | 1.6/3.0 2.8/52 4.1/6.1 | 46/72 58/87 6.3/9.1| 6993 061/7.8 4.1/62 | 2.8/49 1.62.7 14/26 | 4.7/54
T atitude <15 Average 32 4.7 6.0 6.7 74 8.0 8.2 1.2 6.0 4.3 2.9 2.4 5.6
i Min/Max | 2.1/4.0 33/65 4.6/7.1 |49/78 5990 6.3/9.1| 7.1/95 64/83 44/70| 3.2/6.0 2.0/35 1.8/3.6 | 5.1/6.0
1 st Average 34 5.0 6.1 6.6 7.2 e 79 £ 6.0 4.5 27 2.6 5.6
Min/Max | 2.3/44 35/70 4.6/73|48/77 57/87 6.0/88 | 6892 062/82 4470} 3.3/63 2.1/38 20/4.0 | 5.1/6.1
Latitude +15 | fiverage 3.6 31 6.1 6.4 6.8 12 74 6.7 5.8 45 2.8 2.8 54
g Min/Max | 2.3/4.7 3.5/7.2 45/73|45/74 54/82 56/82| 6.3/86 5978 4.2/68 | 3.2/63 2.1/39 20/43 | 5059
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
5 s Average 3.6 xl 6.1 6.7 7.6 8.2 8.4 T3 6.0 4.5 2.8 2.8 58
2l Min/Max | 2.3/4.7  3.6/7.2 4.6/73 | 49/7.8 6.0/9.1 64/94 | 7.2/97 64/84 44/7.0 | 3.3/64 2.1/39 2.0/44 | 53/6.3
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty 8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
1-Axis, E-W | Average 1.8 25 28 3.0 33 3.7 39 i 27 22 1.3 1.4 27
Horiz Axis | Min/Max | 1.1/27  1.5/4.1 1.8/3.8 | 1.8/37 22/46 23/47 | 3.0/50 2642 L1736 | 1337 0822 07/2.7 |24/30
1-Axis, N-§ | Average 1.2 21 3.0 3.8 45 4.9 52 42 33 21 1.0 0.8 3.0
Horiz Axis Min/Max | 0.7/1.8  1.2/3.6 2.0/4.1 | 2.2/4.8 3.0/6.1 3.1/6.2 | 3.9/677 34/54 20/43 1.3/3.5 05716 04/L6 | 2935
1-Axis, N-§ | Average 2.0 3.0 37 4.1 4.4 4.7 5.0 4.4 38 2.8 1.5 1.4 34
Tilt=Latitude | Min/Max | 1.2/2.9 1.7/50 24/50 | 24/52 3.0/6.1 29/6.0| 3.8/65 3557 24/50 1.6/4.6 0925 0.8/2.8 | 3.1/3.9
5. Asic Average 2.1 3.1 37 42 4.7 1 54 45 3.8 29 1.6 1.6 36
i Min/Max | 1.3/3.1 1.8/5.1 2.5/5.0| 25/53 3.1/6.4 3.2/65 | 4.1/69 3.6/58 24/50 | 1.7/47 0.9/2.6 0.8/3.0 | 3.2/4.1
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -0.8 -8.6 -2.1 5.9 12.9 17.7 20.7 19.2 144 83 1.8 -6.6 6.2
Daily Minimum Temp -15.4 -14.2 -7.2 0.3 6.6 11.4 14.3 13.1 8.4 2.8 2.4 -11.3 0.6
Daily Maximum Temp -4.3 -3.1 3.1 13 19.2 24.1 27.0 253 20.4 13.8 6.0 -1.8 11.8
Record Minimum Temp -38.9 -36.7 -31.1 -13.9 -5.6 -0.6 3.3 | ) -2.8 -8.9 -20.6 -35.6 -38.9
Record Maximum Temp 15.0 16.1 27.8 FL 344 33.9 356 37.8 328 27.8 23.9 18.3 37.8
HDD, Base 18.3°C 873 754 632 372 177 41 9 29 123 310 495 772 4586
CDD, Base 18.3°C 0 0 0 0 8 22 81 55 6 0 0 0 172
Relative Humidity (%) 76 74 73 68 68 72 72 76 79 77 81 82 75
Wind Speed (m/s) 4.2 4.1 42 43 3.8 34 3.1 2.9 3.0 3.6 4.0 4.0 3.7
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New York City, NY

WBAN NO. 94728

LATITUDE: 40.78° N
LONGITUDE: 73.97°

W

ELEVATION: 57 meters
MEAN PRESSURE: 1016 millibars

STATION TYPE: Primary

Monlhly Radiation (kWh/m?“/day)

Variability of Latitude Fixed-Tilt Radiation

'1 -
1961-1990 Average
0t
4 F M & WM J J A 8 @9 N B Y
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 1.9 2.3 38 4.9 5. 6.1 6.0 54 4.3 32 20 1.6 4.0
Min/Max | 1.7/2.2 2.3/3.3 3.3/44 | 43/55 4865 5.0/68 | 5366 4.8/59 39/49| 2938 17724 14/1.8)|3.7/42
Latitude -15 Average 29 37 4.6 5.3 5.8 6.0 6.0 5.1 3.0 4.1 29 24 45
Y | Min/Max | 2.3/35 3.0/46 3.8/55 | 46/6.1 4865 49/6.7 | 52/6.6 51/63 43/57| 3.6/5.1 22/3.6 18/3.0 |4.3/48
L Atitnde Average 32 4.0 4.8 32 54 5.5 5.6 5.5 5.0 4.4 32 2.8 4.6
Min/Max | 2.5/4.0 3.2/52 3.9/57 | 44/6.0 45/6.1 45/62 | 4.8/6.1 49/6.1 43/58 | 3.7/5.6 24/41 19/34 | 43/48
Latitade+15 Average 34 4.1 4.6 4.8 4.8 4.8 4.9 5.0 4.8 4.4 33 3.0 4.3
Y| Min/Max | 2.7/43 3.3/54 3.7/56 | 41/5.6 4.0/54 40/53 | 4.2/53 44/55 40/55| 3.7/56 24/43 20/37 | 4.0/4.6
90 Average 3.l 3.6 3.5 5. 27 2.6 29 3.0 34 3.6 3.0 2.7 3.1
Min/Max | 2.4/42 2.8/49 2843 | 2.7/3.7 24/3.1 23/2.8 | 2409 28133 28BS | 0@e T138 1335 | 29134

Solar Radiation

for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day)

, Uncertainty 9%

o

Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 27 &7 5.1 6.3 7y 7.5 7.5 6.8 3.9 43 2.7 2.3 5.1
Min/Max | 2.1/3.3  3.0/49 4.1/62 | 5.2/74 55/84 58/88 | 62/84 58/7.7 4.6/6.6| 3.7/56 20/34 1627|4754
t afitiie=1% Average 34 4.5 57 6.7 72 7.5 1.5 71 6.2 5.1 34 2.8 5.6
a ° | Min/Max | 2.6/43 3.5/59 45/7.1 | 54/79 5586 5888 | 6285 6080 5072 | 42/66 24/44 1936 |5.1/59
il Average | 3.7 47 5.8 6.6 6.9 72 T2 6.9 6.2 53 37 3.1 5.6
Min/Max | 2.8/47 3.7/63 4.5/7.3 | 5.3/79 53/83 5584 | 5982 5979 50/73| 43/69 2547 2.0/39 |52/60
Yol 1% Average 3.9 4.8 57 6.3 6.5 6.7 6.7 6.6 6.0 53 38 3.3 5.5
Min/Max | 29/50 3.8/64 44/72|5176 50/78 5.1/78| 55/7.6 56/75 4.8/7.1| 43/70 26/49 2.1/42 5.0/5.9
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
5 Nt Average 3.9 4.8 5.8 6.7 AL T4 7.6 ol 6.2 5.3 3.8 33 58
& . Min/Max | 2.9/50 3.8/64 4.5/7.3|354/8.0 56/87 59/9.0]| 63/86 61/81 50/73| 4470 2649 2.1/42 | 54/6.2
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 2.2 29 23 29 3.0 P &2 3.0 2.8 27 2.1 1.9 2.7
Horiz Axis Min/Max | 1.4/2.9 1.7/3.5 1.7/39 | 2.0/3.8 1.8/4.2 1.9/44 | 22/40 22/39 1935 | 2.04.1 1.173.00 0927 | 23/30
1-Axis, N-S | Average 1.5 23 3.0 37 3.9 4.1 4.1 38 13 2.6 15 1.2 2.9
Horiz Axis Min/Max | 0.9/2.1 1.4/3.1 1.8/43 | 24/49 22/54 2456 | 2.7/52 2849 22/42 1.9/40 0.8/23 0.6/1.8 | 2.4/33
I-Axis, N-S | Average 23 29 36 39 39 39 39 39 5] 34 23 2.0 33
Tilt=Latitude | Min/Max | 1.5/3.2 2.0/42 2.2/52 | 26/52 22/53 23/53 | 2.6/50 28/50 25/4.8| 24/5.1 1.2/3.3 0.9/2:8 | 2.8/3.7
2. Axis Average | 2.5 3.0 3.6 4.0 4.1 42 4.2 4.1 3.8 34 24 2.1 35
’ Min/Max | 1.6/3.4 2.1/43 22/52|26/53 2357 25/58| 2.8/53 29/52 2548 2.5/5.1 1335 1.0/3.1 | 29/38
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -0.3 0.9 5.8 11.4 J7 22.0 24.9 24.2 20.1 142 8.7 2.6 12.6
Daily Minimum Temp 3.7 2.8 1.6 6.6 121 172 20.2 19.6 15.6 9.8 5.1 -0.7 8.4
Daily Maximum Temp a1 4.6 10.0 16.2 22.1 26.7 29.6 28.7 24.6 18.5 12.2 5.8 16.8
Record Minimum Temp | -21.1 -26.1 -16.1 -11.1 0.0 6.7 T 10.0 39 -2.2 -15.0  -25.0 | -26.1
Record Maximum Temp | 22.2 239 30.0 35.6 372 383 41.1 40.0 38.9 34.4 28.9 222 41.1
HDD, Base 18.3°C 577 488 389 208 69 0 0 0 19 139 290 489 2669
CDD, Base 18.3°C 0 0 0 0 30 113 203 181 72 9 0 0 609
Relative Humidity (%) 6l 60 60 59 64 65 65 a7 67 65 64 63 63
Wind Speed (m/s) 6.1 6.1 6.1 5.8 32 4.9 4.7 4.7 5.0 il 5.8 6.0 55
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Monthly Radiation (KWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

 Rochester, NY_

WBAN NO. 14768

LATITUDE: 43.12° N

LONGITUDE: 77.67° W

+ ELEVATION: 169 meters
MEAN PRESSURE: 996 millibars
STATION TYPE: Secondary
1961-1990 Average
0 | —t—
J F M M J A S D N DO ¥
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty 9%
Tilt (%) Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec Year
0 Average 1.6 2.4 3.4 4.6 45 6.1 6.0 52 4.0 27 1.6 1.3 3.7
Min/Max | 1.4/1.9 2.1/28 3.0/3.8 | 3.7/5.2 45/64 51/69 | 52/65 4.6/58 33/4.6| 23/34 1418 L1/15] 3539
Latitude -15 | Average [ 2.3 3.1 4.1 5.0 5.6 5.9 6.0 55 4.6 34 2.1 1.8 4.1
: Min/Max | 1.8/2.9 2.7/40 34/48 | 39/58 44/66 5.0/68 | 52/65 4.8/63 37/5.6| 2.8/48 1726 13/23|39/44
Lttt Average | 25 3.3 4.2 4.9 52 5.4 5.5 53 46 3.6 2.3 2.0 4.1
Min/Max | 1.9/32 2.8/44 34/50 | 3.7/5.7 4.1/62 4.6/62 | 4860 46/6.1 3657 | 2852 1829 13/2.6 |3.9/44
Latitude +15 | Average | 2.6 34 4.1 45 4.6 4.7 48 48 44 3.6 2.3 2.0 38
A Min/Max | 2.0/3.4 29/47 3.3/49 | 34/53 3.6/54 4053 | 42/52 4.1/56 34/54 | 2852 1730 13727 |3.6/42
90 Average 2.5 = A 33 31 2.7 2.6 2.8 3.0 S 3.0 2.0 1.9 2.8
Min/Max | 1.8/33 2543 2540|2335 23/31 23/29| 2429 2635 24/40| 2244 1528 1127 | 2.6/3.0

Solar Radiation

for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/

m2/day), Uncertainty +9%

Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2.1 3.1 45 6.0 7.1 o 8.0 6.9 33 3.6 2.0 1.6 4.8
Min/Max | 1.6/2.6 2.6/42 37/55 | 44/7.1 53/88 63/93 | 6.6/87 5980 4.1/6.7| 2.8/52 1625 12/20 | 4.6/53
t apitade 3% Average 2.6 37 5.0 6.4 Toa T 8.0 T2 5.8 4.2 24 2.0 52
Min/Max | 1.9/3.3 3.0/52 4.0/6.2 | 4.6/7.7 5.3/9.0 63/93 | 6.6/8.7 6.1/85 44/74 | 3.1/62 1831 13/2.6 | 4.9/5.7
Latitude Average 2.8 3.9 il 6.3 T4 7.6 7 7.0 59 43 25 21 5.2
Min/Max | 2.1/3.6  3.1/55 4.0/64 | 45/7.6 5.1/87 6.0/89 | 63/84 59/84 4475 | 32/65 1.8/3.3 1.3/29 | 4.9/5.7
Fatitude $1% Average 29 3.9 5.0 6.0 6.6 T 73 6.7 5.7 43 2.6 22 5.0
¢ - | Min/Max | 2.1/3.8 32/56 4.0/63 | 43/73 4.7/82 56/84 | 5979 56/80 42/73 | 3.2/65 1834 13/3.0| 4.8/5.6
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainiy £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
HiA i Average 2.9 3.9 51 6.4 74 8.1 82 7.2 59 4.3 2.6 22 54
= Min/Max | 2.1/38 32/56 4.1/64 | 4.6/7.7 53/91 64/95| 67/89 6.1/85 44/75| 32/65 1935 13/3.0]5.1/59
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty £8%
Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
1-Axis, B-W | Average 2 1.5 2] 2.8 3.3 5T 37 32 26 2.1 i 0.9 24
Horiz Axis Min/Max | 0.8/1.8 1.0/2.9 1.4/3.4 | 1.4/3.7 1548 2347 25/44 24/42 1638 1.2/3.8 0.5/1.8 0.1/1.5 | 2.1/2.8
1-Axis, N-S | Average 0.8 1.3 23 3.6 43 4.9 5.0 4.2 32 2.0 0.8 0.6 28
Horiz Axis Min/Max | 0.5/1.2 08/2.6 1.6/3.8 | 1.847 2.1/63 3.1/63| 3.4/58 32/54 2047 | L1138 04/14 0.1/0.9 | 2.5/32
1-Axis, N-S | Average 1.3 1.8 28 38 43 4.6 4.8 43 3.6 2.6 e 0.9 3.0
Tilt=Latitude | Min/Max | 0.8/1.9  1.2/35 19145 | 1.9/51 2.1/62 3.0/60| 33/55 3356 22/53| 1549 0.620 0.1/1.5]2.8/36
_— Average | 14 1.9 28 39 4.3 5.0 52 45 36 27 13 1.0 32
T Min/Max | 0.9/2.1 1.2/3.6 1.9/45 | 1.9/52 2.2/65 3.2/65| 3.5/59 34/58 22/53 1549 06/22 0.1/1.6 | 2.9/3.7
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -4.7 -4.1 13 Ay 13.9 18.4 212 20.0 16.5 10.6 4.7 -1.6 8.7
Daily Minimum Temp -8.7 -8.6 -35 22 7.9 12.4 15.3 14.3 10.9 5.3 0.7 5.3 3.6
Daily Maximum Temp 0.6 0.3 59 13.3 19.9 24.3 Tl 25.6 22.1 15.8 8.8 2.1 13.7
Record Minimum Temp | -26.7 -28.3 ~21:1 -10.6 -3.3 1.7 5.6 g2 2.2 -6.7 -15.0 267 -28.3
Record Maximum Temp | 233 194 28.9 339 344 37.8 36.7 372 7.2 328 27.2 222 37.8
HDD, Base 18.3°C 713 628 529 318 150 34 6 18 76 242 408 618 3741
CDD, Base 18.3°C 0 0 0 0 14 36 95 70 21 0 0 0 236
Relative Humidity (%) 74 74 71 67 67 69 70 74 77 74 76 78 73
Wind Speed (m/s) 54 5.0 5.0 5.1 4.3 4.0 3.7 3.6 37 4.0 4.6 4.9 4.4
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9
m Variability of Latitude Fixed-Tilt Radiation
8 -
=
WBAN NO. 14771 g
L] E 7 - .
= 3
LATITUDE: 43.12° N el
LONGITUDE: 76.12° W S n
ELEVATION: 124 meters B
MEAN PRESSURE: 1001 millibars A e o
% 2
STATION TYPE: Secondary g
T =,
1961-1990 Average
0=~ f } } 1 1 1 } } f } f f
F M OA M J Jd BES R B ¥
Solar Radiation for Flai-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 17 2:5 35 4.6 3.5 6.1 6.0 5.2 4.0 2.7 1.6 i3 27
Min/Max | 1.5/1.9 2.1/29 3.1/4.0 | 3.9/5.1 4.4/66 54/68 | 53/65 4757 3.145| 2334 L13/18 LI/L5 | 3.6/3.9
TRRtiHE 15 Average 24 33 4.2 5.0 5.6 5.9 6.0 35 4.7 35 2.1 1.8 4.2
: Min/Max | 2.0/3.0 2.7/42 3.6/5.1 | 4.1/57 43/6.8 52/6.6 | 5.2/65 49/62 34/55| 29/49 1526 15724 | 4.0/4.4
Latituda Average 23 35 43 4.9 52 54 5.6 53 4.7 3.7 23 2.0 4.1
i Min/Max | 2.2/34 2.9/4.7 3.6/53|3.9/56 4.1/63 4.8/6.1 | 4860 47/60 3456 | 3.0/53 1629 1627|3944
[ atitude+15 Average 2.8 3.6 4.2 4.5 4.6 4.7 4.9 4.8 4.5 3.7 23 2.1 39
. Min/Max | 2.3/3.6 2.9/49 35/5.2 | 3.6/52 3.6/56 42/52 | 42/53 42/55 3.2/53| 3.0/53 1.6/3.0 1.6/2.9 | 3.7/4.1
90 Average Bl 33 £ ] ) 2 2.6 2.8 Bl 32 = oA 2.0 2.0 2.8
Min/Max | 2.2/35 25/45 27/42|25/35 2332 24029 | 25/30 27/35 2339 | 2545 1328 L1528 | 2.6/3:1
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sepl Oct Nov Dec Year
0 Average 22 32 4.6 6.0 0 4 7.9 8.0 6.9 54 3.6 2.0 1.6 4.9
Min/Max | 1.9/28 27/44 3.8/58|46/72 50/89 6.6/9.1 | 6.7/88 6.1)7.9 3.8/64 | 3.0/52 1425 13/2.1 | 4.6/52
Latituds <15 A_vcragc 2.8 39 52 6.4 7.3 7.9 8.0 g fi 5.9 4.3 24 2.0 5.3
¢ Min/Max | 2.3/3.5 3.1/53 42/6.6 | 4877 5.0/9.1 6.6/9.1 | 6.7/89 6.3/84 4.1/7.1 | 3562 1.63.1 1.6/2.7 | 50/5.6
fatienda Ay’eragt‘ 3.0 4.1 33 6.3 7.0 7.6 7.8 7.1 59 44 25 22 53
i Min/Max | 2.5/3.9 3.3/57 43/68 | 47/76 4889 063/87 | 64/86 62/82 4.1/72 | 3.6/6.5 1733 LIB.0 | 8057
1 stityde +15 Ayerage 31 4.1 52 6.1 6.0 i 7.3 6.7 5.8 4.4 2.6 73 5:1
. Min/Max | 2.5/4.1 33/58 4.1/6.7 | 4.5/7.3 4.584 5882 | 6.0/8.1 5978 3.9/7.0 | 3566 1734 1732 | 48/55
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Hike Average 3.1 4.1 3.3 6.4 74 8.1 8.2 5 6.0 45 2.6 23 54
SR Min/Max | 2.5/4.1 3.3/5.8 4.3/68 | 4877 51/93 67093 | 6891 64/84 4172 | 3.6/6.6 17/3.5 1832|5258
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 1.4 1.7 2.2 2.8 33 3T 3.8 3.2 2.7 2.2 [l 1.0 24
Horiz Axis Min/Max | 0.6/20 09/3.0 1536 | 1.7/37 14/48 2547 | 2.6/46 2541 14/37| 1539 05/19 04/1.8 | 2.1/2.8
1-Axis, N-§ | Average 0.9 1.4 24 3.6 4.3 4.9 5.0 4.2 32 21 0.8 0.6 2.8
Horiz Axis | Min/Max | 04/1.3 0.7/27 1.7/4.0 | 2.0/4.8 19/63 34/63 | 35/62 34/53 1.7/44 | 14/37 03/1.4 03/1.1 | 25733
1-Axis, N-S | Average 13 2.0 29 3.9 4.3 4.6 4.9 44 3.7 2.8 1.3 1.0 3.1
Tilt=Latitude | Min/Max | 0.7/2.1 Q37 23438 | 2252 L[oed 33250 X460 F5hE 193] 1.8/49 0.5/2.1 0.4/1.9 | 2.7/3.6
B Aois Ayerage 1.6 2l 29 3.9 4.5 5.0 2 45 31 2.8 13 1.1 32
e Min/Max | 0.7/2.3 1.0/3.8 2.1/48 | 2.2/52 2.0/65 3.5/65 | 3.7/64 3.6/57 1.9/5.1 1.9/49 0.6/2.2 0.5/2.0 | 2.8/3.7
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -5.3 -4.4 il 7.6 13.9 18.5 21.3 20.2 16.4 104 4.7 -2.1 8.6
Daily Minimum Temp -9.9 9.2 -3.8 1.9 7.8 12,1 15.0 14.3 10.8 5.1 0.6 -6.1 2
Daily Maximum Temp -0.8 0.3 59 133 20.2 248 27.6 26,1 22.0 15.7 8.9 1.9 13.8
'Record Minimum Temp | -32.2 -32.2 -26.7 -12.8 -3.9 1.7 V2 4.4 -22 -72 -150  -300 | -322
Record Maximum Temp | 21.1 20.6 30.6 233 35.6 36.7 36.1 36.1 36.1 30.6 272 21.1 36.7
HDD, Base 18.3°C 734 638 536 322 149 34 6 16 7 246 408 632 3797
CDD, Base 18.3°C 0 0 0 0 13 39 99 74 19 0 0 0 243
Relative Humidity (%) 73 72 70 65 67 70 71 75 76 74 75 77 72
| Wind Speed (m/s) 4.8 4.8 4.8 4.6 4.0 3.6 35 34 36 3.8 4.5 4.7 42
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